By illumination (A >300 nm) of a suspension of n-Ti02 (grain size 5^0.06 mm, 3 to 15 mg/ml) in aqueous acid solutions, containing 10 -3 mol • dm -3 Ce 4+ -ions an enhanced evolution of oxygen is observed. Its yield is dependent on the amount of TiC>2 in the suspension and on the temperature. Using n-TiC>2 suspended in diluted sulfuric acid, hydrogen and oxygen were produced in a ratio of about 2: 1. In both systems n-TiC>2 is acting as an efficient electron donor. For the explanation of the processes probable reaction mechanisms are proposed.
Introduction
The catalytic photodissociation of water can be principally achieved by various redox couples, when their redox potential, E°> 1.23 V [1] . In an earlier work Heidt 
The eerie ions can be also reduced thermally (>30°C) [5] . Kiwi and Grätzel [6] succeeded to increase the oxygen yield by adding certain redox catalysts (Pt0 2 or Ir0 2 ). They observed for the formation of oxygen a rate of k = 3 X 10-5 mol • dm- 3 • h~i and for the eerie ion reduction, k = 1.2 x 10-4 mol • dm- 3 • h~i.
Further it was reported [7] Recently we have reported the effect of n-Ti0 2 powder, added as suspension to an aqueous acid eerie solution, on the oxygen evolution under light illumination [12] . The results of subsequent investigations on this subject are reported in this paper. It is shown that n-Ti0 2 semiconductor is not only an efficient photoanode in a photoelectrochemical cell of the Fujishima-Honda-type [13, 14] , but can also be applied as a photocatalyst in suspension, alone or in combination with other photoredox systems, e.g. Ce 4+ /Ce 3+ for water dissociation under illumination.
Experimental
All chemicals (H 2 S0 4 , Ce(S0 4 ) 2 • 4H 2 0, p.a. Merck, Darmstadt) were used without further purification. Titanium dioxide powder (98% rutil) for technical purpose was first further milled (grain size ^0.06 mm) and then heated at 1150°C in a thyristor steered oven in air atmosphere for about 1 hour in order to convert it to rutil [14] . As radiation source a Hg-medium pressure lamp (HPK 125 W, Philips) was used in combination with a previously described 4n-geometry double-wall vessel [15, 16] . It was equipped with a "Duran 50" 0340-4811 / 81 / 0800-0802 5 01.00/0. -Please order a reprint rather than making your own copy.
filter, cutting off light with I <300 nm. The solutions (about 150 ml) were prepared using at least four times distilled water and were purged with high purity argon (Messer Griesheim, Vienna) for about 1 hour in order to remove oxygen. During irradiation the temperature was kept constant by means of a thermostat. The absorption spectra were measured with a spectralphotometer "Coleman 565" (Perkin Elmer). The evolved gas was collected by a vacuum line and analysed by gaschromatography.
Results and Discussion
For convenience both systems, Ce 4+ /Ce 3 +-Ti0 2 and H2S04/Ti02, will be treated separately.
The Ce*+ICe*+-Ti0 2 System
The previously observed effect on the photosensitized 02-formation in an aqueous acid (0. 
b) The OH-radicals are oxidized on the particle surface in a second reaction step, namely:
-> 0 2 (very fast). (9)
From the brutto equations (4) and (5) The reaction mechanism is still not elucidated and further experiments are in progress.
TheH 2 S0 4 ln-Ti0 2 System
Considering the above discussed effect of n-Ti02 suspension on the photochemical water oxidation a similar behaviour with other systems can be expected. As a further model for this purpose airfree solutions of aqueous sulfuric acid ( It is of interest to note that the ratio of the H2/O2 yields is about 2. Based on this a consistent reaction mechanism is proposed. It is assumed that the (Ti02 + • e~) species is acting as a very efficient electron donor for the H^, producing H-atoms, which combine to hydrogen molecules. Thereby the surface of the n-TiC>2 particles serves as an electron pool, where neutralization reactions take place.
(TiO+ • e-) + H+ -> H + Ti0 2 + , 
Conclusions
Experimental evidence is presented for the ability of illuminated (A > 300 nm) n-Ti02 suspension to act as a very efficient electron donor, which is regenerable under proper experimental conditions. A photoinduced oxidation of water is observed, when Ce 4+ ions serve as electron acceptor in the presence of n-Ti02. The O2 yield is dependent upon temperature and the amount of added semiconductor. Using H^ as electron acceptor and n-Ti02 as electron donor the water is split to H 2 and 0 2 under the influence of light.
